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ABSTRACT 

This qualitative study investigated six beginning 
elementary teachers’ beliefs about mathematics and mathematics 
pedagogy and explored the relationships between their mat hema t i cs 
beliefs and teaching practice. A key question that was addressed was 
’’What are the primary factors that influence beliefs, practices, and 
the consistency between beliefs and practices?” Data were collected 
primarily through interviews, observations, a concept"mapp ing 
activity, and a questionnaire. A model of the mathematics beliefs and 
practice relationships was developed prior to the investigation and 
was revised based on results of the study. Findings showed that prior 
school experiences and teacher education programs were the key 
influences on beliefs, and mathematics beliefs and students’ 
abilities were the primary influences on teaching practices. Time 
constraint? and lack of resources accounted for the majority of 
inconsistencies between beliefs and practice. (Author/MKR) 
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hy 

Anne M. Raymoiul 
indiana State University 

!n this qualitative study / imestigated six beginning eletnetuary teac hers' heliefi about rmthewatics and mathiTfiatics 
pedagogy and explored the relationships betw^een their mathematics beliefs and practices^ A key question that was addressed 
is '"What are the primary factors that influence beliefs, practices, and the consistency hetw^een beliefs and practices?'' Data 
were collected primarily through interviews, observations, a concept -mapping activity, and a questionnaire, in addition, a 
model of the mathematics beliefs and practice relationships h«.v developed prior to the investigation and was revised based on 
results of the study Findings show that prior school experiences and teacher education programs were the key influences on 
beliefs, and mathematics beliefs and students' abilities were the primary influenc es on teaching practic es. Also, time 
constraints and lack of resources account for the majority of inconsistencies between beliefs and practice, 

MOTIVATION FOR THK STIDV 

In this investigation I exj^lored six beginning elementary teachers’ beliets aUmt mathematics iind mathematics 
l^ilagogy and I observed their mathematics teaching practices in an effort to Ixjtter understand the relatitniships between 
beliefs and practices. Studies have shown (e,g., Thompson. 1984) that there are times when one’s mathematics teaching 
practice is consistent with one’s mathematics beliefs, and thea* are times when it is not. Upon detennining the levels of 
consistency between beliefs and practice, it is also important to address the (]uestion. "What are the primary factors that 
influence teachers' mathematics beliefs, teachers’ mathematics teaching practices, and the levels of consistency l>etween 
mathematics beliefs an<l practices'?" 

There is a neeil to study teacluTs' mathematics Ix^lief systems. Researcher; in mathematics education suggest that the 
beliefs a teacher has about what mathematics is ruid what it means to know, do and teach mathematics can be driving forces in 
that teacher’s instruction of mathematical ideas ix>ney, 1985; KI(H)stennan Sc Stage. 1989; lister. Garofalo. Sc Kroll, 

1989). Some mathematics educators have conducted studies and have begun theorizing about the role that beliefs play in 
understanding mathematics education. Clark and Peterson's ( 1986) review of literature on teachers' thought |Tr<Kesses. for 
example, notes the im|X)rtance of understanding teachers’ implicit theories and beliefs about education. Ilionipson ( 1984) and 
Peterson. Fennema, Car|X‘nli.T. and l.x>ef ( 1989) assert that teachers’ l)eliefs can have profound, but jxissibly subtle, effects on 
their mathematics teaching. Accordingly, research has also indicatod that the study of teac her pre|>aration should include not 
only an examination of content knowledge, hut also of thinking pr(Kessc*s, attitudes, and Ivliefs held by presei vice and 
elementary teachers (Peterson et al., 1989). 

The existing iti(er|)relivc investigations ol teachers' mathematics Ix liels tliat have lx*eii couplexi with obser\atioiis of 
Hctuai practice have primarily f(KU.sed on teachers at the junior high (Jones. 1990; Thompson, 1984) and high s*.hool levels 

^ This paper is based on my dissertahon stUviy done at Indiana Umversily under the direelion o| Dr 
O Peter Klooslcrman 
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(Kesler, 1985: Shaw, 1989), and on preservice student teachers (Owens, 1987). One subgroup of teachers that has Ixien 
virtually overl(X)ked in interpretive mathematics beliefs studies is the elementary teacher, in particular the beginning 
elementary teacher. 

Beginning elementary teachers’ mathematics beliefs aie important to explore for four reasons: ( 1 ) as previously 
mentioned, elementary teachers have not been the primary focus of many interpretive studies that explore the beliefs of 
mathematics teachers; (2) elementary teachers play a vital role in developing students' initial understanding of and beliefs 
about mathematics; (3) beginning teachers are just starting to build their teaching practice, thus tracking the development of 
their style of teaching can reveal a lot about their beliefs; and (4) a beginning teacher’s beliefs about mathematics and teaching 
mathematics are likely to be challenged during the first few years of teaching. 

Six beginning elementary teachers fiarticipated in this study and provided some answers to ihe questions of ( 1 ) what 
beliefs do beginning elementary teachers have about mathematics and matliematics pedagogy and what do these teachers 
identify as the key influences on their beliefs, (2) what are these six beginning elementary teachers mathematics teaching 
practices like, and what do they name as the primary influences on their practices, and (3) how are these six teachers' 
mathematics beliefs related to their practices, and how do they account for the inconsistencies between f>eliefs and practice? 

In order to help clarify the questions at hand and to attempt to put the pieces of the beliefs-practice puaizle together, I 
created a concept map (see Novak & Gowin, 1984, for a discussion of concept maps) to help analyze the relationship between 
one's mathematics beliefs and teaching practice. This concept map led to the development of an initial nKxlel of the 
relatioaships between mathematics beliefs and practic'es (*;ee Raymond, 1 1993) for a detailed description of the initial m<xlel). 
My iiKxlel of the relationships between mathematics beliefs and jiractices helped me to determine the imxedures that I 
followed in this investigation. 

Mi:!H()i)()i.()(;v 

The study was conducted via a naturalistic inquiry approach. ITie participants m the study were six k'ginning 
elementary teachers who were all gn<<liiates of Indiana University and who had l>eeii plactxl in taiching j>ositions within a 
mile nidius of Bloomington, Indiana. Of the six teachers. ti\ e were iemales and one was a male. TTie pnvtxhires for data 
collection included seven individual interv iews, five i lassrcann obsc^rvations, an analysis of the participants’ lesson planning 
styles, a take-home Ireliefs questionnaire, and an activity involving the pieces of my nanlel of the rdatUinships lxjtwc*en 
Ivliefs and practice. 

'Hie analysis of tl>e data t(K)k place throughout the data collection phase and beyomi, and includes feeilback from two 
study delrriefers and comments from the respondents. Hach teacher's fieliefs ab<Hit mathematics and mathematics pedagogy 



4 



were categorized as traditional, primarily troiiitional, an even mix oftnuiitional and mnunuiitional, primarily fumtnuiitional, 
or fumtraditiotial. Deteniii nation of each teacher's Ixjliefs categorization was based on descriptions of traditional and 
nontraditional perspectives on mathematics and matliematics teaching and learning as described in recent literature (NCTM, 
1989, 1991; National Research Council |NRC|, 1989). 

Similarly, each teacher's practice was categorized on the same "traditional/nontraditional scale ” by measuring the 
extent to which her practice, regarding the dassr<x>m environment, types of mathematical tasks, the kinds of discourse, and 
the nvean^ .)f evaluation, matches the "nontraditioi I" type of practice desc ribed in the Professional Teaching Stafuiards 
(NCTM, 1991), Categorizations of beliefs and practices were compa-’ed and discussed in light of the primary influences on 
beliefs and practices, and the reasons for inconsistencies were identified by the teachers. The final stage of the analysis 
consisted of the development of a revised nKxiel of the relationships between mathematics beliefs and practices ba.sed on the 
findings from the study. 

H\m\(;s FROM TIIK STI OY 

The findings of the study provide insight into elements that play key roles in the relationships between beginning 
elementary teachers' mathematics beliefs and practices. They center around the identification of factors that influence 
elementary teachers’ mathematics beliefs, factors that influence elementary teachers' mathematics teaching practice, and factors 
that cause inconsistencies Ix^twecn beliefs and practices. The findings provide implications for the role that teacher education 
programs may play in the relationships. 

First, the six teachers in the study named past school experiences, prior teachers, their own teaching practice, and 
their tt;acher education prt)gram as the primary influences on their mathematics beliefs. Several ’’weaker" influences 
mentioned were the classnaim situation and personal family experiences. These same teachers identified their mathematics 
beliefs and the abilities of their students as the main sources of influence on their tear^hing practices, fhey also indicated that 
the particular mathematics topic at hand, the sch(x>l environment, prior teachers, and the mathematics curriculum playevl a role 
in determining their practices 

Some results of this study support key findings from other studies (Brown, IQS.S; lones, 1990; Thompson. 1984). 
Sfvcif'cally. there is a strong relationship bt‘twec»n a teacher's mathematics Miefs and teaching practices, and a teacher's 
mathematics teaching practice is not always consistent with her mathematics Ixiliets. Ihis investigation also showed that 
there is a resiprix al influential relationship betweem beliefs and practice. However, the teachers in this study indicatetl that 
their Ixdiefs mtluenced their jx-actice more than then practices influenctxl their Ivliefs In addition, the teachers displayed a 
wide range of consistency Ixtween Ixliefs and practice, with two teachers showing a high level of consistency, two showing a 
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moderate level, and two showing only a mcxiest level ot consistency. A number of explanations for the inconsistencies that 
occurred were t)ffered by the teachers, including time constraints, scarcity of resources. classr(X)r.^ management problems, and 
state standardized testing rec]uirenrMmts. 

In addition, the teachers in this study fell that it was more the case that inconsistencies (Kcurred when influences 
(other than beliefs) on practice conflicttxl with beliefs, dominating lieliefs at a particular moment, resulting in teaching 
practice that was not in agreement with beliefs. This result supports Brown and Borko's (1992) contention that while 
beginning teachers are being serialized into the teaching pn)fession, it is often the case that institutional factors, such as time 
limitations and standardized testing pressures, create conflicts between lieliefs held by teachers about the ideal kinds of practice 
they would like to implement and their actual practice. Conflicting constraints cause teachers to make leaching choices that 
di> not necessarily match their current |xxlagogical beliefs. 

Tlie m(Klel of the relalio\iships between mathematics lieliefs and practice that resulted from findings in the study is 
shown in Figure 1. The model rjpresenls my vision of the relationships that was influenced by my conversations with, and 
observations of. the teachers. 




InduMhs "slr<Mi;;ly in ( luuu cs ” 
Invlicatcs ” tmulcr.'JlcI V mtlucticcs" 
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A Revised Model oj Roliithoishij's Relween MiHhem.Uies 



Relict's and Practice 



As the alxwe mo<lel indicates, the results of the investigation showed that these Irginning elementary teachers iliti 




not attribute much weight to their teacher education programs m terms of their influence on their mathematics teaching 
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(practice. However, they thought that their teacher education experience had a moderate level of intluence on their beliefs. The 
teachers involved in the study thought that teacher education |)rograms a)uld do a better job of addressing the issue of the 
relationship between beliefs and practice, perhaps by offering a forum for helping preservice teachers develop their own 
philosophy of n^athematics education before stepping into the classr<X)m. lliese teachers believed that a stronger sense of self 
awareness about their mathematics beliefs, in conjuncticyn with a deepening of their mathematics content and pedagogical 
knowledge, would help to make their teaching practice stronger, more housed, and, perhaps, more consistent with their 
mathematics beliefs. 



IMIM.ICATIONS FOR MATHKMAilCS TKACHKR FDl CATION 
The findings of this study hold a variety of implications for teacher education. 7Tie first and foremost implication is 
that mathematics beliefs netxl to be explicitly addressed in teacher education programs. S|x?cifically, preservice teachers should 
be challenged to discover their own beliefs about mathematics, perhaps by writing their own mathematics diary, lliey ought 
to l)e asked to recount their own schtx)l experiences with mathematics as students and to assess their abilities to do 
mathematics and their confidence in teaching mathematics. 

Along with explonng their perstmal relationships with n^athematics, preservice teachers should he asked to descnbe 
for themselves what they believe mathematics is all about, and they should debate the isvsues of what they consider are the 
best ways to leam and teach mathematics. This should Ixj done within a context of exploring various mathematics learning 
and teaching styles, allowing students to make their own connec'tions Ixftween what methtxis of teaching mathematics are 
available and what styles they Wieve best match their own philosophies of mathematics pedagogy. 

1 'oelieve that we need to be as realistic as jx)ssible with future teachers when prejHuing them for their jTrofessioii. 
Why not talk with them alx>ut the sixialization pnx'ess that they will face, and share with them the ty[x?s >f conflicts and 
choices they are inevitably going to see during their beginning years of teaching ? If they are made aware of the fact that thc*ir 
ideal lK*liefs about teaching may not conform to the realities of teaching. jx*rhaps they will Ik* Ivtter able tocojK with the 
conflict if and when it arises. AHer all. it should Ik* our goal to not only help presm ice teachers develop an awareness i t 
their Ivliefs alxuit niatliernatics teaching, but to prejwe them for the inevitable challenges to their Ivliefs. Fins w ill allow 
them to confront challenges without upsetting the balance Ix^tw't'en beliefs and actual |>rac tice. Institutional constraints are 
not likely to disa|>|K‘ar in the near future, so sharing ways of coping with them w ithoiit abandoning ideals should K* piirsuet! 



in teachen educatiiyn. 
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